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Abstract 
Relationship between handedness and thinking styles in female and male students was evaluated. Two hundred university 
students were selected. The Edinburgh handedness inventory and Sternberg-Wagner thinking styles inventory were used. 
Significant relationship was found between handedness and legislative, judicial, executive, hierarchical, monarchic, oligarchic,
global, local, liberal, and conservative thinking styles. Left-handed participants used legislative, judicial, and hierarchical
thinking styles more frequently. Right-handed individuals used executive and local thinking styles more. There is a relationship
between handedness and thinking styles. The differences can be attributed to genetic characteristics, family, culture, and gender. 
© 2011Published by Elsevier Ltd. 
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1. Introduction 
Brain hemispheres differ from each other with regard to structure and function (Sun & Walsh, 2006). This 
difference is termed lateralization. Handedness is one of the important indicators of lateralization. Carrying out most 
daily tasks using a certain hand (left or right) without any physical disability or obligation indicates handedness. The 
relationship between handedness and psychological variables has long been considered. Among these is the 
relationship between handedness and perceptive abilities and thinking styles. Thinking style refers to the ways in 
which individuals make use of their personal skills (Zhang, 2004). One of the major theories related with thinking 
styles is Sternberg’s mental self-management approach. According to this theory, just as rulers employ different 
management methods, any individual acts as a ruler over his/her mind and uses different methods to manage his/her 
abilities (Chan, Cheng, Wu, Jong, & Lin, 2007). In fact, management methods are a reflection of the management of 
mind (Zhang & Sternberg, 2006). Performance and manner of management in Sternberg’s theory have been 
classified with regard to function, form, level, leaning, and scope, and has yielded 13 thinking styles (Chan et al., 
2007). 
a. Function: Legislation, execution, and judgment are among the essential functions of a country. The 
importance attributed to these function by the individual gives three different thinking styles (Zhang & Sternberg, 
2006). Individuals with legislative thinking style enjoy activities that require planning. They welcome problems that 
have unexpected solutions. Individuals with executive thinking style have an interest in tasks with predetermined 
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solution; and individuals with judicial thinking styles are interested in evaluation and judgment (Sternberg, 
Grigorenki, & Zhang, 2008). b. Form: Countries have different forms of government, including monarchy, 
hierarchy, oligarchy, and anarchy. Such distinctions can also be observed in thinking styles (Zhang & Sternberg, 
2006). An individual with monarchic thinking style prefers matters that allow him/her to focus on a single task at a 
time and problems that have a single solution. The individual with hierarchic thinking style prioritized tasks and 
focuses on them. A person with oligarchic thinking style works simultaneously on multiple tasks in a certain period 
of time without any priority; and the individual with anarchic thinking style is simplistic and inpatient, mainly uses 
random methods in solving problem, and eludes order (Chan et al., 2007). c. Level: Management acts at two 
different levels, global and local. These two levels are present in mental self-management, as well (Zhang & 
Sternberg, 2006). Individuals with global thinking style mainly pay attention to holistic and abstract subjects and 
usually neglect details. On the other hand, individuals with local thinking styles pay attention to details of an activity 
and consider the subtleties (Sternberg et al., 2008). d. Scope: Rulers maintain different viewpoints towards internal 
and external affairs of the system under their supervision. In the mental self-management theory, this property 
indicates to thinking styles: internal and external. A person with internal thinking style tends to work alone and is 
mainly task-oriented, whereas the individual with external thinking style likes activities that require working with 
others and is mainly relation-oriented (Sternberg et al., 2008). e. Leaning: Managers usually have one of the two 
leanings, conservative or liberal. In the mental self-management theory, any of these leanings indicate a different 
thinking style (Zhang & Sternberg, 2006). Liberal individuals seek new subjects and changeable situations, while 
the conservative individuals tend to follow previously determined rules and, therefore, like familiar situations (Chan 
et al., 2007; Sternberg et al., 2008). 
Various studies have been carried out on handedness and thinking styles. For instance, Vengopal and Mirdula 
(2007) found a significant difference in lateral dominance and thinking style, with regard to gender. They stated that 
the left hemisphere in females and the right hemisphere in males play a greater role in information processing. 
Ruebeck, Harrington, and Moffitt (2007) found a significant positive relationship between handedness, mental 
abilities, and educational level in left-handed males, but did not report such a relationship in females. Furthermore, 
Andreou, Vlachos, and Andreou (2006) found a relationship between handedness and the approaches that people 
adopt in everyday life. The relationship between handedness and thinking style and learning has led many to 
consider awareness of this relationship on the part of teachers and making their teaching styles consistence with this 
relationship as one of the important factors contributing to academic achievements (Kula, 2009). However, another 
group of studies have reported different results. For instance, some reports have demonstrated the increased risk of 
psychotic disorders including schizophrenia in left-handed individuals (Barnett & Corballis, 2002). Another study 
considered handedness to be effective in dexterity and accuracy of individuals (Harington, 2009). Some others, 
however, do not consider handedness to be an important factor in cognitive and intellectual differences and regard 
other variables such as culture to contribute to these differences (Hiser & Kobayachi, 2003). The controversy 
existing in the current finings and the lack of appropriate studies on the relationship between handedness and 
different thinking styles warrants the conduction of this research. 
2. Methods 
The study population consisted of the students of Payam-e Noor University, Shahr-e Rey Branch, in the second 
semester of the academic year 2009-2010. From among students, 200 (50 left-handed female, 50 right-handed male, 
50 left-handed female, and 50 right-handed male) were selected by cluster sampling using the scoring criteria of the 
Edinburgh Handedness Inventory. We used the following tools to collect the data. 
2.1. Edinburgh Handedness Inventory: This inventory contains items on preferences regarding using the hands in 
doing various tasks. Routine daily tasks such as writing, drawing, using scissors, brushing the teeth, and similar 
tasks are included in the inventory. Validity and reliability of the questionnaire has been established in Iran by 
Alipour and Agah Haris (2007), with Cronbach's alpha equal to 0.96. 
2.2. Sternberg-Wagner Thinking Styles Inventory: This inventory assesses 13 thinking styles. The reliability 
coefficient for the sub-inventories has been computed by Sternberg et al. The mean value for these coefficients is 
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78%; executive style has the lowest value of 56% and global style has the highest value of 88%. To examine the 
construct validity, factor analysis has been carried out, which accounted for 77% of the variance in the data (Zhang, 
2005). According to the findings of his study, Zhang considered this inventory to be a valid tool for assessing 
thinking styles. In another study, Emamipour obtained a mean value of 67% for the validity of sub-inventories, with 
legislative style having the lowest value of 43% and conservative style having the highest value of 87%. 
Furthermore, all the coefficients were significant. The overall internal consistency coefficient was 92%. To establish 
the validity of the test, factor analysis was carried out using main component analysis and varimax rotation. In the 
end, the factors obtained could account for 70.59% of the overall variance (Emamipour & Shams Esfand-Abad, 
2007). Cronbach's alpha for legislative, executive, judicial, global, local, liberal, conservative, internal, external, 
hierarchical, monarchical, oligarchic, and anarchic thinking styles have been reported to be 0.74, 0.68, 0.71, 0.71, 
0.58, 0.85, 0.82, 0.75, 0.80, 0.81, 0.53, 0.71, and 0.82, respectively (Shokri et al., 2007). 
After determining the dominant hand, Sternberg-Wagner thinking style questionnaire was distributed among the 
students to be answered. To analyze the data, one-way ANOVA and Tukey’s post-hoc test were used in SPSS 
software. 
3. Findings 
To establish the relationship between handedness and each of the thinking styles, the mean scores of the groups 
were compared. The comparison showed that there is a significant difference between the scores of the two genders 
with regard to handedness and legislative, executive, judicial, monarchic, hierarchic, oligarchic, global, local, 
liberal, and conservative thinking styles at a p value of 0.05. No significant relationship was found between 
handedness and other thinking styles. The corresponding data are provided in Tables 1 and 2. As there were four 
independent groups in the study, Tukey’s post-hoc test was used to investigate the difference between each pair of 
the groups. The results are presented in Table 3. An overview of the data in these tables demonstrates that the mean 
scores of left-handed individuals of both genders are significantly higher in legislative and judicial thinking styles. It 
can therefore be stated that left-handed participants have used legislative and judicial thinking styles more. On the 
other hand, the significantly higher scores of right-handed participants suggest that in both genders, there is a 
tendency to executive thinking style in right-handed individuals. In monarchic thinking style, the mean score of 
right-handed males was higher. However, no significant difference was observed in the scores of females. In 
hierarchic thinking style, the mean scores of left-handed participants in both genders were significantly higher. This 
indicates that left-handed participants have used hierarchic thinking style more frequently. The mean scores of left-
handed females in oligarchic thinking style were significantly higher, which suggests that left-handed females used 
oligarchic style more frequently. The mean scores of participants in global and local thinking styles were 
significantly different with regard to handedness. No significant difference was observed between individuals with 
internal and external thinking styles. In liberal thinking style, the mean scores of left-handed and right-handed males 
were significantly different; however, such a difference was not found between the mean scores of left-handed and 
right-handed females in liberal thinking style. The significantly higher score of left-handed males in liberal thinking 
style suggests their more frequent use of this style. No significant difference was found between the scores of males 
in conservative style, but there was a significant difference between the scores of females in this regard. This 
suggests that left-handed females used conservative thinking style more frequently than their right-handed 
counterparts. 
25Ahmad Alipour et al. / Procedia - Social and Behavioral Sciences 32 (2012) 22 – 28
 Nila Akhondy/ Procedia – Social and Behavioral Sciences 00 (2011) 000–000  
Table 1. Mean and standard deviation of the four groups with regard to thinking style
Group 
Thinking 
style
M SD Thinking style M SD 
Left-handed females 
Legislative
45.4 6.439
Global
43.2 8.953 
Right-handed females 39.8 10.736 28.8 8.437 
Left-handed males 46 3.989 39.8 3.522 
Right-handed males 40.4 7.329 32.8 11.804 
Left-handed females 
Executive
28 5.229 
Local 
32.1 3.801 
Right-handed females 44.38 5.58 39 16.413 
Left-handed males 33.4 7.267 39.8 10.793 
Right-handed males 41.8 8.585 45.8 5.205 
Left-handed females 
Judicial
44 5.606 
Internal 
36.2 8.509 
Right-handed females 32.6 7.412 41.7 31.638 
Left-handed males 44.4 7.548 34.2 4.965 
Right-handed males 39 10.754 36.6 8.609 
Left-handed females 
Monarchic 
42.6 4.932 
External 
34.4 8.633 
Right-handed females 39 7.085 36 6.003 
Left-handed males 26 10.281 36.2 6.803 
Right-handed males 40 5.229 36.6 8.344 
Left-handed females 
Hierarchic 
38.94 18.611 
Liberal 
37.4 6.18 
Right-handed females 26.8 8.58 37.8 7.268 
Left-handed males 47 25.071 40 7.532 
Right-handed males 34.4 2.755 32.4 12.658 
Left-handed females 
Oligarchic 
41.6 8.633 
Conservative 
41.8 2.338 
Right-handed females 35.2 13.021 33.2 2.958 
Left-handed males 44 2.927 32.2 7.434 
Right-handed males 45 3.063 36.4 9.617 
Left-handed females 
Anarchic 
4.08 4.89 
Right-handed females 41.6 8.437 
Left-handed males 43.4 2.602 
Right-handed males 41.6 7.575 
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Table 2. ANOVA results
Thinking style df F p 
Between group Within group  Total  
Legislative 3 196 200 6.573 0.001 
Executive 3 196 200 61.768 0.001 
Judicial 3 196 200 23.471 0.001 
Monarchic 3 196 200 53.091 0.001 
Hierarchic 3 196 200 13.532 0.001 
Oligarchic 3 196 200 14.804 0.001 
Anarchic 3 196 200 1.519 0.211 
Global 3 196 200 28.213 0.001 
Local 3 196 200 16.8 0.001 
Internal 3 196 200 1.741 0.16 
External 3 196 200 1.124 0.532 
Liberal 3 196 200 6.693 0.001 
Conservative 3 196 200 11.633 0.001 
Table 3: Summary of Tukey’s test.
Thinking 
style/ group 
Left-handed female vs. 
right-handed female 
Left-handed female vs. 
right-handed male 
Left-handed female vs. 
left-handed male 
right-handed female vs. 
left-handed male 
right-handed female vs. 
right-handed male 
Left-handed male vs. 
right-handed male 
Mean
difference 
p Mean
difference 
P Mean 
difference 
P Mean 
difference 
P Mean 
difference 
P Mean 
difference 
P
Legislative 5.6 0.001 0.6 0.978 5 0.006 2.6 0.025 6 0.978 5.6 0.001 
Executive 16.38 0.001 13.8 0.001 5.4 0.001 2.58 0.233 10.98 0.001 8.4 0.001 
Judicial 11.4 0.001 0.4 0.995 5 0.012 11.4 0.001 0.4 0.995 6.4 0.001 
Monarchic 3.6 0.63 16.6 0.001 2.6 0.274 13 0.001 1 0.899 14 000 
Hierarchic 12.14 0.001 9.95 0.085 4.54 0.001 21.8 0.001 8.4 0.066 13.4 0.001 
Oligarchic 0.8 0.921 2.6 0.7 0.8 0.921 0.8 0.921 0 1 1.8 0.484 
Anarchic 6.4 0.001 2.4 0.45 3.4 0.157 8.8 0.001 9.8 0.001 1 0.926 
Global 7.8 0.001 14.6 0.001 8.6 0.001 6.8 0.06 0.8 0.98 6.8 0.006 
Local 14.4 0.001 13.4 0.001 10.4 0.001 11 0.001 14 0.001 7 0.001 
Internal 5.5 0.377 2 0.937 0.4 0.999 7.5 0.129 5.1 0.446 2.4 0.897 
External 1.6 0.613 1.8 0.673 2.2 0.514 0.2 0.999 0.6 0.979 0.4 0.994 
Liberal 0.4 0.996 2.6 0.451 5 0.025 2.2 0.594 5.4 0.013 7.6 0.001 
Conservative 8.6 0.001 9.6 0.001 5.4 0.015 1 0.944 3.2 0.283 4.2 0.092 
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4. Discussion
The results of this study indicate that left-handed participants have used legislative and judicial thinking styles 
more frequently. This is in agreement with Mihov, Denzler, and Forster (2010), who asserted that in doing tasks 
requiring judgment, especially context-dependent judgment, the left brain function is more important. Zhang and 
Postiglione (2001) associated these two styles with the individual’s tendency to criticism and innovation, and 
consider them as thinking styles related with creativity. Moore et al. (2009) found a significant relationship between 
creativity and right brain activity. Szirony, Burgin, and Pearson (2008) reported signs of artistic creativity such as 
music in left-handed individuals, but meanwhile pointed to the advantage of right-handed individuals in 
mathematics. Preti and Vellante (2007) associate creativity with the function of the right brain, which is more active 
in left-handed people, and consider the right brain to be more effective in creative artistic activities. In another 
study, Johnston, Nicholls, Shah, and Shields (2009) have found a significant relationship between left-handedness 
and art. Takeuchi et al. (2010) have considered the mere function of some of the brain lobes to affect creativity. 
Another finding of our study is the significant difference in the scores related to monarchic and hierarchic thinking 
styles. Right-handed males used monarchic style more frequently than left-handed males and females, and left-
handed males and females had a tendency towards hierarchic style. Individuals who use this style tend to employ 
predetermined methods in performing activities. Such people also prefer speed in doing tasks and are inpatient. 
Hierarchic style goes with paying attention to most of the important and effective variables or tendency to prioritize 
activities. Denny and O’sullivan (2007) found a significant difference between the performance of left-handed and 
right-handed individuals in the working environment. Left-handed individuals employ numerous managerial 
methods. Rueberck et al. (2007) reported that left-handed individuals pay attention to more factors in their 
surrounding environment and use novel methods. Therefore, they have been able to win better occupational 
positions and higher income, as compared to right-handed individuals. In Faurie et al. (2008) study, left-handed 
people paid more attention to their occupational situations, tasks assigned, and the benefits of each activity. In our 
study, there is a significant relationship between their scores in oligarchic style. Among the characteristics of this 
thinking style are better coordination with the group and performing several tasks in a certain time period without 
prioritization. Rueberck et al. (2007) reported no significant difference between the performance of left-handed and 
right-handed females. Denny and O’sullivan (2007) have even found a negative relationship between handedness 
and females’ activities. This indicates the effect of gender as a moderating variable.  
Thinking styles related with activity range are global and local styles. Our study indicated that left-handed 
individuals used global style and right-handed participants employed local style more. This is consistent with the 
findings of Cengiz, Aynur, Ulku, and Ozgur (2003). Also, Serrien, Ivry, and Swinnen (2006) attribute a greater role 
in performing and controlling holistic and abstract activities to the right brain, which is more active in left-handed 
people. While acknowledging this finding, Mihov et al. (2010) consider merely certain parts of the right brain to be 
effective in this regard.  
The more frequent use of liberal style in left-handed males and of conservative style in left–handed females is 
another finding of our research. Zhang (2004) and Faurie et al. (2008) acknowledge the fact that left-handed people 
use liberal thinking style more frequently, but attribute it mainly to social and economic factors; for instance, 
education in certain schools in which more emphasis is placed on this thinking style. McManus and Drury (2004), 
who found a weak yet significant relationship between left-handedness and liberal thinking style, believe that 
genetics is not the only deciding factor, and that factors such as environment can play a role. Medland et al. (2009) 
consider the difference between left-handed and right-handed individuals to owe mainly to genetic characteristics. 
Ocklenburg et al. (2010) found the relationship between left-handedness and liberal thinking style; however, since 
handedness develops gradually, factors in addition to genes, such as environmental characteristics are deemed to 
affect handedness, which coordinates with thinking during the stages of growth.  
Overall, our research indicates the relationship between handedness and some thinking styles presented in 
Sternberg’s mental self-management theory, and points out other factors such as genetics and culture. It is of high 
importance to pay attention to the fundamental and applied aspects of this research. Our findings can be used to 
carry out further study in this regard. On the other hand, our results draw the attention of pedagogy specialists to the 
role of variables that are independent of talent and intelligence, yet can affect the type, amount, and content of 
learning. One of the problems of studies of this type is the variety of thinking styles existing in different theories. In 
28  Ahmad Alipour et al. / Procedia - Social and Behavioral Sciences 32 (2012) 22 – 28
 Nila Akhondy/ Procedia – Social and Behavioral Sciences 00 (2011) 000–000  
this research, we have addressed only the 13 thinking styles in Sternberg’s theory. Another point is that this study 
was carried out on a group of students most of whom were in the age range 25-35, i.e., they belonged to the young 
age group. This is while people thinking styles may undergo change in different stages of life, including the middle 
age. Therefore, it is suggested that in future studies, the relationship between handedness and thinking styles in other 
theories, such as convergent and divergent thinking styles, as well as in other age groups should be investigated. 
This should provide awareness of the relationship between handedness and other thinking styles and prepare a more 
appropriate context to determine the underlying causes of this relationship. 
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